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Amendments to the Abstract: 

Please replace the abstract beginning at page 64 with the following rewritten abstract: 

CLOSED LOOP FEEDBACK SYSTEM 
FOR IMPROVED DOWN LINK PERFORMANCE 
ABSTRACT OF THE INVENTION 

A method includes receiving at least two space-time coded signals from an antenna 
system associated with a first station, determining complex channel state information based on 
the received space-time coded signals, and sending the complex channel state information to the 
first station. In an alternative embodiment, a method includes transmitting at least two space- 
time coded signals in respective beams of a multi-beam antenna array, measuring a channel 
impulse response for each space-time coded signal at a second station, and sending an indicia of 
a selected set of least attenuated signals from the second station to the first station. The multi- 
beam antenna array is associated with a first station. The beams transmit a signature code 
embedded in each respective space-time coded signal, and the signature codes are orthogonal so 
that the second station can separate and measure the channel impulse response corresponding to 
each space-time coded signal. The spac e tim e cod e d signals include th e s e l e cted s e t of lea s t 
att e nuat e d signals and a remaining s e t of most att e nuat e d signals. In an alt e rnative embodim e nt, 
a m e thod includes s e l e cting at l e ast two b e ams of plural b e am s form e d by a multi beam ant e nna 
array associat e d with a first s tation for transmission of a corr e sponding at l e ast two space tim e 
cod e d signals produc e d by a spac e tim e e ncod e r, determining a tim e d e lay associated with each 
of the at least two space tim e cod e d signals as r e c e ived in e ach resp e ctiv e b e am, and setting into 
a variable delay lin e the time d e lay corr e sponding to e ach b e am, e ach variabl e d e lay lin e b e ing 
coupl e d betw ee n the multi beam ant e nna array and th e space tim e e ncod e r. 
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x A m e thod includ e s receiving at least two space - time cod e d signals from an 

ant e nna syst e m associat e d with a base station, determining compl e x chann e l state information 
bas e d on signal strengths of th e r e c e iv e d spac e time cod e d signals, and s e nding th e compl e x 
chann e l stat e information to th e bas e station. In an alternativ e e mbodim e nt, the m e thod includes 
transmitting plural calibration signals in r e sp e ctiv e b e ams of a multi b e am ant e nna array 
associat e d with a bas e station, th e beams transmitting plural s ignature cod e s e mb e dd e d in th e 
r e spective calibration signals, th e plural signatur e cod e s b e ing substantially orthogonal so that a 
remot e station can s e parat e and measure a chann e l att e nuation corresponding to each of th e 
plural calibration signals. — Th e m e thod furth e r includ e s m e asuring th e channel att e nuation for 
each of the plural calibration signals at th e r e mot e station, th e plural calibration signals including 
a s e l e ct e d set of l e ast att e nuat e d signals and a r e maining s e t of most att e nuat e d signals, and 
s e nding an indicia of th e s e l e ct e d set of l e ast attenuated signals from the remot e station to th e 
base station. — In y e t anoth e r e mbodim e nt, a m e thod includes s e l e cting at l e ast two b e ams of 
plural b e ams form e d by a multi beam ant e nna array associat e d with a bas e station for 
transmission of a corr e sponding at l e ast two spac e- tim e cod e d signals produc e d by a spac e tim e 
e ncod e r, the at l e ast two beams including a refer e nc e b e am and at l e ast on e r e maining beam. 
Th e method furth e r includ es d e t e rmining a tim e delay corr e sponding to each b e am of th e at l e ast 
on e r e maining b e am, and s e tting into a variable delay line th e time delay corr e sponding to e ach 
beam of the at l e ast on e r e maining b e am, e ach variabl e d e lay lin e b e ing coupl e d b e tw ee n th e 
multi b e am ant e nna array and the spac e tim e e ncod e r. 
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